The influence of dietary restriction on hepatic mononuclear cell numbers and functions in mice.
Surgical patients with gastrointestinal malignancies are at increased risk for malnutrition. However, the mechanism by which dietary restriction (DR), one form of malnutrition, impairs hepatic immunity remains to be clarified. The present study was designed to examine the influence of DR on hepatic mononuclear cell (MNC) numbers, subpopulations, and cytokine productions (tumor necrosis factor α [TNF-α], interferon gamma [IFN-γ], and interleukin 10 [IL-10]) in response to lipopolysaccharide (LPS) in mice. Immunoglobulin (Ig) A levels in the gallbladder and histopathologic changes in the liver were also assessed. Male Institute of Cancer Research mice were randomly assigned to three dietary groups: ad libitum (AD), mild restriction (MR), and severe restriction (SR). The AD, MR, and SR groups received daily mouse chow in amounts of 190, 133, and 76 g/kg, respectively, for 7 d. After the mice had been fed for 7 d, hepatic MNCs were isolated. Total hepatic MNCs were counted and subpopulations were determined by flow cytometry. Cytokine productions (TNF-α, IFN-γ, and IL-10) by hepatic MNCs in response to LPS were measured. Blood samples were analyzed for hepatobiliary biochemical parameters. IgA levels in gallbladder bile were measured with enzyme-linked immunosorbent assay. In addition, liver histologies were examined. Hepatic MNC numbers were significantly lower in the MR and SR groups than in the AD group, with no significant difference between the MR and SR groups. The percentage of B cells was significantly lower in the SR group than in the MR and AD groups, whereas the T-cell percentage was higher in the SR group than in the MR and AD groups. The percentage of Kupffer cells was significantly lower in the SR group than in the AD group, whereas that in the MR group was midway between those in the SR and AD groups. TNF-α and IL-10 levels in hepatic MNC culture supernatants were increased LPS-dose dependently in the AD group. However, the increase was slight in the MR group and absent in the SR group. The IgA levels in gallbladder bile were significantly lower in the SR and MR groups than in the AD group. On the basis of hematoxylin and eosin staining of hepatic sections, livers from the SR group showed atrophic hepatocytes and sinusoidal dilatation, whereas these changes were absent in the AD group. DR decreases hepatic MNC number with subpopulation changes, reduces IgA levels in gallbladder bile, blunts cytokine production by hepatic MNCs, and induces pathologic damage in the liver, which may be an important mechanism underlying the impaired host defense associated with malnutrition.